Distribution of this document Is unlimited. In the analysis of time merles data, it is frequently of interest to compare a set of forecasts made at some time point when a change in level is suspected to have taken place with actual (observations. This paper discusses various statistical techniques for making such comparisons, and Illustrates these techniques in terms of an actual example concerning the monthly averages of atmospheric ozone concentratlorv-of Azusa, California. Introduction
In recent work, Jenkins (1968, 1970) , methods for building stochastic and dynamic models were described and their application to forecasting was discussed. These methods were used by Tiao, Box and Hamming make a more precise analysis. The object of this paper is to do this and to show how the methods we develop can be more generally useful and how they relate to earlier work, Tiao (1965, 1973) From (5) For the ozone data we find tMt Q = 36. 01 which is close to the 5% value of x with 24 degrees of freedom and suggests that the deviations from the model are real.
Components of x
The test based on 0 is an overall test having, like all such tests.
(i) the advantage that it is unnecessary to be specific about the nature of the feared discrepancy,
(ii) the disadvantage that the test lacks sensitivity (or power) when compared with a specified test which assumes that we have guessed correctly about what to be afraid of.
We now illustrate how, where appropriate, the 0 statistic may be analyzed into components which correspond with specific alternatives. The values for e T (i), a» -and x.. are given in Table 1 .
Using from which it appears that the hypothesis of no change in level is in fact discredited by the data. which suggests that the model e (i) = ß 2 x 2 -+ t -is sufficient to explain the data.
Changes in the parameters of a time series model
As an alternative we may desire to entertain the possibility that at 
ito'^O^
This has the same form of a linear model and so allows u.-. to proceed as before.
Example
The derivatives may be calculated from the changes that occur in the a f.s's when small changes are made in the parameters. Thus, suppose we wish to entertain the possibility that the discrepancies in the forecasts of Figure 1 are produced by changes in the parameters 9. and 9. at time T+l (January, 1971) in the model (3), then we can calculate derivatives in the 9a, manner illustrated in Table 2 where -x-^ --w,^ = 30 T+i 1 da
T+i 39.
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Alternatively, they may be computed recursively as described in Box and Jenkins (1979, p. 235 ). (-.15, .91) (-.14, .91) (-.15, .92) . m row 1-row 2 3 . row 1-row Using the results in Box and Jenkins (1970, p. 241) , we find that to order n , E(S t ) 2 = 1 + p/n .
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Value of parameters
Thus, there will be an inflation factor in the value of x produced by sampling errors in the 4>'s but this w 11 be small if n is large compared with p.
